We estimate the impact of the escalation of the drug war in Mexico on the mean hours worked among the general population. We focus on homicides, which have increased dramatically since 2006. To identify the relationship between changes in homicides and hours worked, we exploit the large variation in the trajectory of violence across states and over time. Using fixed effects and instrumental variables regressions, we find that the increase in homicides has negatively impacted labor force activity. An increase in homicides of 10 per 100,000 in a given state is associated with a decline between 0.3 and 0.6 weekly hours worked among the state's population. For states most impacted by the drug war, this implies an average decline of one to three worked per week. These impacts are larger for the self-employed, specifically those who work from home. This provides evidence that the fear of violence can lead to behavioral changes that lower economic activity. . We estimate the impact of the escalation of the drug war in Mexico on the mean hours worked among the general population. We focus on homicides, which have increased dramatically since 2006. To identify the relationship between changes in homicides and hours worked, we exploit the large variation in the trajectory of violence across states and over time. Using fixed effects and instrumental variables regressions, we find that the increase in homicides has negatively impacted labor force activity. An increase in homicides of 10 per 100,000 in a given state is associated with a decline between 0.3 and 0.6 weekly hours worked among the state's population. For states most impacted by the drug war, this implies an average decline of one to three worked per week. These impacts are larger for the self-employed, specifically those who work from home. This provides evidence that the fear of violence can lead to behavioral changes that lower economic activity.
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Introduction
In the past five years, Mexico has witnessed a dramatic increase in violent crime. The well-publicized rise is the result of the drug war, which escalated in late 2006 after newly elected president Felipe Calderón launched a federal crackdown on drug cartels. The ensuing period has been marked by a significant rise in violent death, with annual drug related homicides increasing from approximately 2,120 in 2006 to 12,366 in 2011 and all homicides increasing from 25,780 to 37,375 (National Public Security System). 1 In total, more than 50,000 deaths are attributed to the conflict (Rios and Shirk 2012) . The increases are concentrated geographically, with high intensity states experiencing increases beyond those seen in some countries officially at war. In a recent ranking of the most violent cities in the world, Mexican cities claimed five of the top ten spots, highlighting the relative intensity of the conflict (Citizen's Council for Public Safety and Criminal
Justice, 2012).
The cost of war between the Mexican state and drug cartels has been high. In addition to billions of dollars in public funds spent to fight the cartels, casualties have spread beyond members of the cartels, police and army to the civilian population. The gruesome and public nature of many of the killings as well as the perception that cartel members can operate with impunity has generated a high level of fear within the population. Nationally representative victimization surveys show that the percentage of adults who feel the state in which they live is unsafe rose from 54% in 2004 to . This increased fear of victimization can compound the costs of the conflict if it generates behavioral changes, such as a reduction in hours spent working, on leisure activities, or studying, 4 that ultimately lead to production declines. For example, Hamermesh (1999) finds that higher rates of homicide explain declines in evening and early morning work in the U.S. (the same is not true of non-violent crimes), and that these shifts resulted in losses on the order of 4 to 10 billion dollars. Becker and Rubinstein (2011) find that, in response to terrorist attacks in Israel, some individuals reduce their usage of goods and services associated with exposure to violence (ex: coffee shops and bus services). Monteiro and Rocha (2012) find that armed conflicts between drug gangs in Rio de
Janeiro have led to a significant reduction in the educational attainment of children in these areas, while Rodriguez and Sanchez (2009) and Barrera and Ibáñez (2004) find that the protracted armed conflict in Colombia has significantly reduced education attainment in affected areas.
A small number of papers also have investigated the impact of crime on individuals in
Mexico. Braakman (2012) looks at the period from 2002 and 2005, which pre-dates the escalation of the drug war, and finds that crime victims sleep fewer hours at night and are more likely to take protective measures against crime, such as changing travel routes and transportation modes. Villoro and Teruel (2004) examine the impact of homicides in 1997 and estimate losses between 0.03 and 0.6 percent of GDP. Dell (2011) investigates the spillover effects of the federal war on the cartels, and finds that female labor force participation falls in municipalities where drug traffic and violence is diverted following government crackdowns on groups in surrounding areas. Finally, nationally representative victimization surveys in Mexico (Encuesta Nacional Sobre Inseguridad- ENSI-2009) find that, as a result of crime, close to half of respondents stop going out at night, while fifteen percent stop taking public transportation, eating out and going to events. These behavioral changes may lead to reductions in labor force participation if workers are more reluctant to spend time outside the home or if work availability shrinks due to declining demand for goods and services like restaurants, entertainment and transportation. 5 We contribute to the literature on the economic costs of violent crime by investigating the impact of the drug war in Mexico on one type of behavior--the labor force participation of adults.
Ex-ante it is unclear what this relationship will be. On the one hand, as outlined above, increased feelings of insecurity could lead individuals to curtail work and leisure activities, reducing labor force participation. On the other hand, individuals concerned about negative shocks from violence may increase labor force participation in order to build up a larger savings buffer (Fernandez, Ibáñez and Peña, 2011) . To explore which effect dominates we use data on annual changes in homicides for the years 2007 to 2010-the period after the drug war begins--and changes in weekly hours worked from one year panels on employment and occupation. Given the panel nature of the labor force data we are able to control for time-invariant individual and state fixed effects. We therefore start by estimating a fixed effect model, controlling for individual and state fixed effects as well as for observable time-varying individual and regional level heterogeneity. In particular, we control for economic shocks and changes in the composition of employment in states over time; factors that may jointly determine changes in criminal activity and labor market participation.
Overall we find a significant negative effect of changes in homicides on hours spent
working. An increase of 10 homicides per 100,000 over a one year period is associated with an average decline of 0.3 hours worked per week. This constitutes a decline of roughly one percent.
We find larger effects for men than women and even larger differences by work type. Among salaried workers the response is three times lower than among the entire population, while among self-employed workers the response is one and a half times higher. The results suggest that in states most affected by drug war violence, average hours worked by the self-employed have declined by up to two and a half hours a week. This constitutes a decline of approximately six percent, indicating that increasing homicides have had a non-trivial impact on work hours. 6 We next take an instrumental variables approach to further control for regional level heterogeneity. We instrument for changes in homicides using kilometers of federal toll highways in a state. The logic behind the instrument is that the increase in violence clearly is linked to the federal crackdown on drug cartels. The crackdown weakened oligopolistic organizations and increased competition for valuable production and transport routes. This competition has been most severe over access to land transport routes to the U.S., the largest drug consumer market in the Results from two-stage least squares estimation provide further evidence that increasing homicides negatively impact labor force activity. The coefficients on yearly changes in homicides are negative in all but one case and, for working adults, are three or more times larger than the OLS coefficients. For salaried adults an increase of 10 homicides per 100,000 over a one year period is associated with an average decline of 1.2 hours worked per week, while for self-employed workers the associated decline is one hour per week. These constitute declines between three and five 7 percent, and provide further evidence that increases in homicides have caused a decrease in labor force participation.
We also explore heterogeneous responses by work location in order to gauge if the larger response among self-employed workers is due to greater exposure to violence or to an enhanced ability to change work schedules. We re-estimate the fixed effects model on subsamples of individuals who work from home and those who work in public spaces, such as street vendors, door to door salespeople, bus and cab drivers. We find the response is almost entirely driven by home workers, particularly men, suggesting the differential response among the self-employed is not due to increased exposure to violence 3 . While we do not observe which activities people substitute into, the results provide further evidence that the fear of violence can lead to changes in behavior that have negative economic results.
The paper proceeds as follows. In section 2 we describe the data for labor market activity and crime. In section 3 we outline our empirical strategy and estimate a fixed effect model. In section 4 we outline an instrumental variables strategy. In section 5 we investigate differential responses by work location. In section 6 we conclude.
Data
Homicide Data
To measure the impact of the drug war we use changes in total homicides per 100,000 inhabitants by state and year. The homicide totals are compiled by the National Public Security System (SESNSP) using information sent by state police forces. We convert the totals into crimes per 100,000 inhabitants using population data from the National Council on Population (CONAPO given year we restrict attention to individuals who enter the sample in the first quarter and can be followed for five quarters. This group constitutes approximately twenty percent of the full sample in any quarter, and given the rotating nature of the sample, should not differ substantively different from the complete one. In terms of regional variation, the geographic unit of focus is the state.
This is the finest level of geographic detail we can achieve, as ENOE is not representative at the municipal level and the regional, time-varying controls are not available at the municipal level.
Using the ENOE surveys for the years 2007 to 2010 we create yearly panels based on adults who enter the survey during the first quarter of the year and are between the ages of 18 and 65.
After further limiting attention to individuals who were born in the same state in which they reside, the result is a sample of 94,642 individuals. Given that individuals stay in the sample for a year at most, this creates a repeated cross-section of one-year panels 4 . Non-participation in the labor force is coded as zero, such that adults out of the labor force are reported as having zero hours worked.
Our primary emphasis therefore is on the intensive margin of labor force activity, rather than the extensive margin
5
. Since we do not control for entry to and exit from the labor force in the full 4 Information on hours worked is from the principal employment only. We do not consider second jobs as detailed questions on these are not included in the questionnaire. Our data thus does not capture any hours adjustments between primary and second employment. However, since approximately 93% of those who are employed do not have a second job, this is not a major channel for adjustment. 5 Considering homicides and the extensive margin of labor force participation, the data show a weak relationship between the two. We estimate a fixed effects, linear probability model of labor force entry and exit on changes in homicides and the individual and state time varying controls outlined in the next section. For the full sample there is no significant relationship between changes and homicides and exit rates from the labor force over a one-year period. Meanwhile, there is a negative and significant relationship between changes in homicides and entry, but the coefficient is close to 10 sample, in order to better capture the intensive margin effects, in some of the estimations we also consider the sub-sample of adults who are in the labor force at the beginning of the year and remain in the labor force one year later.
Summary statistics on the sample are provided in Table 2 . Sixty four percent of the sample is in the labor force starting at the beginning of the year. Of these, sixty five percent are engaged in salaried work while close to thirty percent are self-employed. There are large differences in labor market outcomes across men and women. While eighty six percent of men enter the sample in the labor force, only forty five percent of women do. This partially explains the large gaps in hours worked by gender. On average men work close to forty hours per week, while women work only seventeen. These differences also are reflected in monthly income, which is significantly higher for men than women (although household income is not). Considering trajectories of work behavior over the year, the average change in weekly hours worked is close to zero. Again we see gender differences. For men the average change is a decline of 0.45 hours per week, while for women it is an increase of 0.26 hours per week. This gap exists despite the fact that women have higher entry and exit rates from the labor force than men. On average close to seven percent of men exit the labor force in a one year period, while six percent enter it. This compares with entry and exit rates of ten percent for women. Given these differences, we explore the possibility that the increase in homicides have differential impacts by gender 6 .
zero. Thus any adjustment appears to be largely on the intensive margin rather than the extensive margin. It also is worth noting that the labor force survey is meant to capture all types of work, regardless of the formality of the employer or the worker. As a result both formal and informal labor market activity is counted.
11 3 Estimation
Basic Model
We start with a model linking changes in hours spent working to changes in homicide.
The outcome variable is the change in average weekly hours worked over a one year period (from Given the potential for time varying individual and state level heterogeneity to bias the coefficient on changes in homicides, we discuss controls for each in detail. To control for timevarying, individual heterogeneity we include one year change in total household size, change in the number of children, change in labor force status, and for those in the labor force, change in industry of work (2 digit code). In addition, to reduce omitted variables bias stemming from individuals who move to reduce exposure to homicides, we limit the sample to individuals who were born in the state in which they currently reside. This is the closest we can come to eliminating movers given the lack of residence history in the survey.
12
To control for regional heterogeneity we include several time varying measures. We include one year changes in state-level GDP and unemployment rates to capture economic shocks that might change the returns to work and criminal behavior. We also consider controls for more specific changes to the composition of work opportunities within a state over time. To do this we include changes in the share of output for industries, defined by 2 digit codes, by state and year.
These variables help control for the possibility that over time more labor intensive industries may differentially locate in states with higher or lower homicide rates. We also include controls for changes in state government spending to state GDP, as improving or deteriorating state budgets may alter public employment opportunities as well as police resources and crime. Finally, we include year fixed effects to capture nation-wide shifts in labor market opportunities and crime. This is particularly important as the intensification of the federal response to drug trafficking coincides with the beginning of the Great Recession in the U.S., which severely affected Mexico.
Identification in the model comes from variation within individuals across states and years.
Specifically, we examine how changes in labor market behavior vary by average individuals by state and year as the homicide rates change across states and time. The large variation in the homicide trajectories across states over the four year period is key to establishing this relationship. The identifying assumptions is that after we control for individual and state fixed factors as well as observable time varying individual and state characteristics, the error term is not correlated with changes in homicides. In other words, we can identify a relationship between changes in behavior
We estimate equation (1) In examining differential response by labor type, we see that the impact of homicides is much larger for self-employed workers than salaried ones. The coefficient for salaried workers of both 14 genders (shown in Panel B column two) is -0.01 and insignificant. This compares with a coefficient of -0.047 for self-employed workers that is significant at the 10% level (Panel C column two), despite a smaller subsample of self-employed respondents. This suggests the response to changing homicide rates is close to five times as high for the self-employed as for salaried workers. This large difference may be due to two factors. First, self-employed workers likely have a greater ability to adjust their work schedules than salaried workers, making it easier to change their labor market activity in response to security concerns. Second, self-employed workers may face greater exposure to the crime itself. Many of these self-employed individuals have less ability to invest in deterrence and prevention and may operate their businesses in areas that are more frequented by criminals. For example, street vendors and drivers of informal buses and taxis are more likely to be impacted by violent crime while at work than office workers. While we do not know the specific channel through which the effects operate, the results show that the increase in homicides has led to significant declines in labor market activity.
Instrumental Variable Analysis
Empirical Strategy
We now turn to instrumental variables estimation, as we remain concerned that unobserved timevarying factors may lead to a spurious correlation between changes in homicides and labor market activity. For example, lower labor force participation may lead to greater involvement in drug cartels and therefore to higher changes in homicide rates, upwardly biasing our estimates. Similarly, changes in unobserved state-level characteristics may simultaneously determine changes in labor force participation and homicides. One set of characteristics that may lead to upward bias is changes in institutional quality, as an improvement in institutions may lead both to greater labor 15 demand-thereby increasing labor force participation-and more effective policing-thereby lowering homicides. On the other hand, factors such as the effectiveness of the drug cartels in specific areas could lead to downward bias. If the cartels provide work for larger portions of the population, their effectiveness could be positively linked with labor force participation and with homicides. Thus, the estimates from the fixed effects regressions may be biased in either direction, although, ex ante, the direction of this bias is unclear.
To eliminate potential bias from unobserved regional heterogeneity and reverse causality, we instrument for changes in homicide rates. To do so, we focus on changes in the intensity of drugrelated homicides that took place differentially across Mexican states after the federal government launched a crackdown on drug cartels in December 2006. The crackdown began when newly elected president Felipe Calderón sent army troops into the state of Michoacán to battle narcotrafficers. This marked the first time the federal government directly engaged with the cartels, and the government has since increased its involvement dramatically, deploying thousands of army and federal police officers to various municipalities where cartels have operated. Through the capture and killing of cartel members and drug seizures, the crackdown achieved a weakening of oligopolistic organizations, altering the previous equilibrium in which production and transport routes were divided among rival groups (Rios 2012 , Dell 2011 . The increase in competition has come in the form of turf wars, as groups violently vie for the production and transport routes of their diminished rivals. This competition has been most severe over access to land transport routes to the U.S., the largest drug consumer market in the world and Mexico's largest trading partner for legal goods.
As a result of the crackdown and ensuing intensification in competition, states with more extensive land transport routes connected to the U.S. have seen sharp rises in cartel-related violence and homicide rates-whereas states with less extensive routes have not. We therefore consider both 16 the timing of the crackdown and differences in the extent of federal toll highways across stateswhich measure access routes to the U.S. -to construct our instrument for homicide changes. Toll highways themselves are part of a three tier system comprised of federal free highways, for which no toll is charged, federal toll highways, and state highways. Of the three types, federal toll highways are of significantly higher quality than the other two. These toll highways were built by the federal government or under private concession as an alternative to the overused and undermaintained free federal and state highways, and are the preferred routes for those that can afford the These toll highways are less congested and usually are the fastest way to travel via road. For these reasons, toll highways are more likely to capture the transport of valuable goods to the U.S.-including drug shipments-than do other transport networks. In general, the toll roads follow or 8 The data on kilometers of highways are from the Annual Statisticals of Secretary of Communications and Transportation (SCT). 9 For a review of the highway privatization process in other Latin American countries (Argentina, Colombia and Chile), see Engel et. al (2003) link the most transited and valuable routes, many of which run to the U.S. border. For example, toll highway segments link into seven crossing points into the U.S. This compares with only one crossing point into Mexico's southern neighbor, Guatemala. Figure 3 shows a map of the toll highway system as well as this map superimposed on the earlier one of homicide increases. The latter provides some visual confirmation of a relationship between toll highways and the increase in violence.
A second advantage of using toll roads as instruments is that a majority of the system was either built between 1989 and 1994 or follows previously established highway or rail lines. This means that more recent factors linked to homicide rates and labor market outcomes largely did not determine their placement. To further ensure this is the case, we fix our measure of toll highways at 
We use this as our baseline first stage. In this specification, we do not rely on the correlation between federal highways and the levels of homicides in different states (which may be further correlated with other unobserved factors). Instead, we use only the increasing effect of highways on homicides over time as our exogenous variation by estimating the effect of federal highways on changes in homicides.
Estimation and Results
We rewrite the outcome and homicide equations for individual-level estimation as follows:
The identification assumption is that our instrument is uncorrelated with the unobserved component of changes in hours worked, i.e. that 0 ) , | * (
We estimate this system using two stage least squares. Results from the first stage are presented in Table 5 and the second stage in Table 6 . Similar to the fixed effect model, we repeat the exercise for the full sample, separately by gender, and separately by salaried and self-employed workers.
The first stage results in Table 5 show that the instrument-kilometers of toll highways-is positively and significantly correlated with annual changes in homicides in all of the estimations.
After controlling for observable time varying factors, toll highways remain significant predictors of homicide increases. In general, a one standard deviation increase in toll highways (194.5 kilometers) is associated with 1.5 additional homicides per 100,000 inhabitants. Although these coefficients are lower than those for yearly increases (Table 4) , values for the R-squared, the F-statistics for the test of weak identification and the Chi-squared statistics for the test of under-identification are very high.
Thus, there is little evidence that the first stage suffers from weak identification.
The second stage results in Table 6 provide further evidence that homicides negatively impact labor force activity. The coefficients on the instrumented value for changes in homicides are negative in all but one of the estimations and larger than those from the fixed effects model. As expected, however, the standard errors for the IV estimates are much larger and only one of the coefficients is significant (salaried women). Nonetheless, it is useful to interpret the magnitudes of these estimates relative to those of our fixed effects specification. For example, the coefficient for all adults suggests that an increase in homicides per 100,000 inhabitants of 10 leads to an average decline in work hours of approximately 0.3 hours per week-a decline of approximately 1% that is consistent with our fixed effects results.
At the same time, our IV results do indicate a difference in the heterogeneous responses to homicides. We find that salaried women reduce their working hours by roughly two hours in response to a rise in homicides of 10 per 100,000 residents-a reduction of more than 10% relative to their baseline hours worked. These results indicate that salaried women in states with the highest 21 homicide spikes have reduced their working hours by as much as one-third to one-half-a dramatic response. We cannot identify the mechanism for this reduction, but note that it may be related to differences in real and psychic costs from violence borne by women in this group, as well as differences in their ability to afford to forego earnings to avert these costs.
Finally, we also find a large (two hours) but statistically insignificant response among selfemployed men to a homicide rise of 10 per 100,000. The differential response among self-employed men relative to salaried ones is consistent with our OLS estimates. Indeed, our IV results generally offer evidence that increasing homicides lead to a non-trivial reduction in work hours that is consistent with our OLS findings. They also suggest that the OLS estimates suffer from negative rather than positive bias, in that unobserved characteristics at the state level lead to an underestimation of the full labor force response. This implies our OLS estimates are lower rather than upper bounds on true work hour response.
Robustness Checks for First Stage Results
We perform two robustness checks to provide further evidence that federal toll highways capture the increase in drug-war related homicides and do a better job than other transport measures of capturing routes to the U.S. We start by testing if federal toll highways indeed capture the effect of the drug war. To do this we re-estimate the instrumental variable regressions on the years prior to the war's commencement (2005) (2006) . We present the first stage results in Panel A of Table 7 . In all cases the coefficients on toll highways are negative and smaller in value than in the drug war years (-0.001 versus 0.008). The coefficients suggest that prior to the drug-war an increase of toll highways of 100 kilometers is associated with a decline in homicides per 100,000 inhabitants of 0.1. This shows that prior to the federal crackdown our instrument predicts small decreases in homicides at the state level--opposite the direction from those in the post-crackdown years. 22 Next, we consider whether broader highway measures are as strongly predictive of increases in homicides after the beginning of the drug war as are toll highways. Table 4 showed a weak correlation between all federal highways and all state highways and changes in homicides. To further confirm these results we use them as instruments for annual homicide changes in our instrumental variables regressions. The first stage results are shown in panels B and C of Table 7 .
For all federal highways (panel B), the coefficients are negative and essentially zero in all cases. For all highways, both federal and state (panel C), the coefficients are positive, but significantly smaller in size than those for toll highways (0.001 versus 0.008). This confirms the weak relationship between other highways measures and changes in homicides over the 2007 to 2010 period. This provides more evidence that the effects of highways on homicides in the post-crackdown period is specific to the toll highways, on which drug cartels likely relied.
Heterogeneity by Work Location
To investigate the potential reasons for the decline in average work hours in response to increasing homicides, we consider differential responses by work location. In particular, the fixed effect estimates indicate that self-employed workers experience a greater decline in average hours worked than do salaried workers. The larger response could be due to self-employed workers' greater exposure to drug war homicides or due to their greater flexibility to adjust work hours. While we cannot directly answer this question (we do not directly observe individuals' exposure to violence or work flexibility), we can infer whether one factor dominates by examining differential responses across self-employed work location. We hypothesize that since many of the civilian causalities in the drug war are due to gunfight crossfire, exposure to homicides will be greater for individuals who spend more time working in public, such as street vendors, door-to-door salespeople, and bus and 23 taxi drivers. Meanwhile, individuals who work from home and therefore spend significantly less time in public should be less exposed to violence. By comparing the responses for these two groups, we can gauge if exposure to violence drives the reduction in work hours. If the response indeed is driven by exposure, individuals working in public locations should exhibit a greater response than those working from home.
We re-estimate work hour responses on two sub-samples of individuals-those who worked at home as of the first survey period and those who worked in an unfixed, street location or in a vehicle. The latter group includes door to door sales people, street vendors, taxi and bus drivers.
For simplicity, we focus on the fixed effect model. The results are shown in Table 8 , and clearly show that the decline in work hours is concentrated among individuals who work from home. For home workers, the coefficient on changes in homicides is -.134, suggesting that an annual increase in homicides per 100,000 is associated with a decrease in 1.3 hours worked per week. This is six times larger than the total population and three times larger than the self-employed combined.
Furthermore this decrease is statistically significant. Meanwhile the coefficient for street and vehicle workers is 0.004 and insignificant, suggesting there is no significant reduction in hours among those who likely face greater exposure to drug-war violence. Since there is little corresponding evidence that home workers are more heavily located in states that experienced larger increases in homicides during the drug war, the results suggest that greater exposure to violence is not a dominant explanation for the higher response among the self-employed.
In addition, it is interesting to note that among those who work from home, the responses are larger for men than women. Although men make up a smaller percentage of home workers, their average response is three times as large. While we do not know what activities people shift into, one possibility is that home workers move into the production of home goods and services, allowing other members of the household to reduce their time outside. If the greater reduction in 24 work hours among home workers indeed is due to the increased provision of domestic goods, it is possible that the response among the general population could be even greater than those we find, if other workers had similar levels of flexibility. In general, however, the results further support the story that workers afraid of exposure to violence reduce work hours if they are able to do so.
Conclusions
In this paper we estimate the impact of the escalation of the drug war in Mexico on the labor market outcomes of adults. We focus on the dramatic changes in homicides in a subset of states since 2007
and examine its impacts on changes in hours worked. To identify the relationship between changes in homicides and hours worked, we exploit the large variation in the trajectory of violence across states and over time. Using both OLS and instrumental variables regressions, we find that the increase in homicides has had a decidedly negative impact on labor force activity. An increase in homicides of 10 per 100,000 is associated with a decline in weekly hours worked of 0.3 hours. 
